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the clinical diagnosis, the incidence of CD ranges from 1:100 to
1:1000 (2–4). These data indicate the surprisingly high incidence of
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ABSTRACT

Objectives: Celiac disease, an autoimmune enteropathy that affects the

proximal small intestine, is characteristically seen in people who have a

genetic susceptibility to gluten sensitivity. Celiac patients’ first-degree

relatives are more at risk of acquiring the disease. The objective of

the present study was consequently to determine the prevalence of celiac

disease in a group of first-degree relatives of our patients with celiac disease.

Methods: First-degree relatives of 195 patients with celiac disease

attending a gastroenterology unit underwent serologic screening.

Antitissue transglutaminase (anti-tTG) immunoglobulin A (IgA) and total

serum IgA tests were used for first-level screening. Duodenal biopsy was

recommended to subjects showing positive results to anti-tTG IgA testing.

Biopsy samples were obtained by endoscopy, and biopsy specimens were

evaluated and classified according to Marsh classification.

Results: Positive anti-tTG IgA was found in 46 first-degree relatives (9.5%),

whereas serum IgA levels were normal. Of 46 serology-positive relatives,

34 agreed to the endoscopy procedure. Histological changes characteristic

of celiac disease were found in 23 subjects. The prevalence of celiac

disease among the first-degree relatives was found to be at least 4.8%.

Of 34 subjects that underwent biopsy, 11 were evaluated as Marsh 0, 5 as

Marsh 1, 4 as Marsh 2, 12 as Marsh 3, and 2 as Marsh 4. Of the biopsy-

positive subjects, 3 were mothers, 1 was a father, and 19 were siblings.

Conclusions: The present study identified 23 undiagnosed cases of celiac

disease among 484 first-degree relatives of 195 patients with celiac disease,

confirming the high prevalence (4.8%) of the disease in this specific group.

It is suggested that an extensive screening policy be mandatory for these

subjects.
Key Words: celiac disease, first-degree relatives, prevalence, tissue

transglutaminase immunoglobulin A

(JPGN 2012;55: 205–208)
C eliac disease (CD) is an autoimmune enteropathy character-
ised by persistent sensitivity to gluten that occurs following

the intake of gluten-containing foods and affects the proximal
small intestine of genetically predisposed people (1,2). Based on
CD, which has historically been thought to be a rare disease in
both at-risk groups and the overall population (5,6). Population
screenings have revealed that asymptomatic cases are numerically
greater than symptomatic cases (7–9). Especially amongst first-
degree relatives of patients with CD, people with genetic disorders
(eg, iron deficiency/anaemia, osteopenic bone disease, type 1
diabetes mellitus, hepatic disease, Down and Turner syndrome,
autoimmune endocrinopathies, dermatitis herpetiformis, ataxia,
neurological disorders such as seizures, immunoglobulin A [IgA]
deficiency) show an increased risk for CD occurrence (10).
The present study aimed to investigate the prevalence of CD in
our region by performing screening tests on the first-degree
relatives of our patients diagnosed with CD.

METHODS
The present study included first-degree relatives of 224

subjects being studied with a diagnosis of CD in the Paediatric
Gastroenterology Department. Parents and siblings of these subjects
were invited to our clinic via letter or telephone to participate in
the study. Twenty-nine patients who did not come to our clinic and
those who came to our clinic but refused to participate in the study
were excluded, as were their first-degree relatives. First-degree
relatives of the remaining 195 patients were included in the
study (113 mothers, 109 fathers, and 262 siblings). Before starting,
the study was approved by the ethics board of Fırat University, and
all of the families enrolled in the study provided written informed
consent. The study was conducted in 2 phases.

In the first phase, all of the subjects provided serum samples.
A 3-mL venous blood sample was drawn into a gel tube, left to
coagulate, and centrifuged at 3000 rpm for 3 minutes. Thereafter,
the serum sample, which was separated, was stored in a gel-free
tube until the time of analysis at a temperature of�808C. On the day
of study, serum samples were thawed and used immediately.
Separated serum samples were analysed for antitissue transgluta-
minase (anti-tTG) IgA and serum IgA. Anti-tTG IgA was analysed
via the enzyme-linked immunosorbent assay method using Sera-
mun Diagnostica GmbH’s Serazym anti-tTG IgA kits (Heidesee,
Germany). Anti-tTG IgA antibody levels �20 U/mL were con-
sidered positive. Serum IgA was analysed via the nephelometric
method using Dade Behring Marburg GmbH’s N antiserum human
immunoglobulin kits (Marburg, Germany). The subjects with
IgA values less than normal for their age groups were considered
IgA deficient because the age groups of the subjects differed.

In the second phase, in the subjects who had been found to be
positive for the anti-tTG IgA antibody, sedoanalgesia was provided
using intravenous 0.1 to 0.4 mg/kg (max 10 mg/dose) midazolam
and 1 mg � kg�1 � dose�1 (max 75 mg) pethidine hydrochloride,
and local pharynx anaesthesia was provided using xylocaine
10% spray. Following this, patients fasted for at least 6 hours,
and upper gastrointestinal system endoscopy was performed using
duction of this article is prohibited.

device (Olympus Evis Lucera CLV-260SL
ope, Olympus, Tokyo, Japan). During the
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TABLE 1. Anti-tTG IgA and biopsy results of the subjects

Subjects
Anti-tTG IgA

positive
Subjects who

underwent biopsy
Patients with
celiac disease

n % n % n % n %

Mother 113 23.4 5 10.9 5 14.7 3 13.0
Father 109 22.5 5 10.9 3 8.8 1 4.4
Sibling 262 54.1 36 78.2 26 76.5 19 82.6
Total 484 100 46 100 34 100 23 100
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endoscopy, 3 samples of small intestine biopsy were obtained
from the second part or more distal parts of the duodenum using
biopsy forceps. Biopsy samples obtained were put in formaldehyde
and sent to Fırat University, Faculty of Medicine, Department of
Pathology. All of the pathological examinations of the biopsy
samples obtained were performed by the same pathologist. Biopsy
samples were evaluated using haematoxylin and eosin staining.
For intraepithelial lymphocyte counting, immunohistochemistry
(leukocyte common antigen) was used. Intraepithelial lympho-
cytosis was defined as the presence of >30 intraepithelial lympho-
cytes for each 100 epithelial cells using leukocyte common antigen
staining. Mucosal alterations were defined using Marsh scoring
(11).

For statistical analyses, SPSS 12.0 software (SPSS Inc,
Chicago, IL) was used. Differences in anti-tTG IgA levels (in terms
of sex, degree of relationship [ie, mother, father, or sibling],
and whether the categorical variable of anti-tTG IgA positivity/
negativity status was significantly different in terms of relationship
and sex) were analysed using the x2 test. Values of P< 0.05 were
considered significant.

RESULTS
Of the 484 subjects enrolled in the study, 113 (23.3%) were

mothers, 109 (22.5%) were fathers, and 262 (54.1%) were siblings.
Of the siblings, 149 (56.9%) were sisters and 113 (43.1%)
were brothers. Of the subjects, 46 (9.5%) were anti-tTG IgA-
positive. None of the subjects showed IgA deficiency. Because
12 of anti-tTG IgA-positive subjects did not agree to undergo an
endoscopic biopsy procedure, only 34 subjects underwent biopsy.
In 23 of the 34 subjects (67.6%), the result obtained from the biopsy
was considered consistent with CD. Therefore, at least 4.8% of the

Anti-tTG¼ antitissue transglutaminase; IgA¼ immunoglobulin A.
pyright 2012 by ESPGHAN and NASPGHAN. Un

subjects enrolled in the study had the diagnosis of CD because
12 subjects who were seropositive refused biopsy. If we had been

TABLE 2. Results of x2 test for anti-tTG IgA negativity/positivity acc
male ratio

Anti-tTG

0–20
No. subjects n (%)

Female 231 (88.2)
Male 207 (93.2)
Total 438 (90.5)
Female/male ratio 1.11

x2¼ 3.033, P¼ 0.082. Anti-tTG¼ antitissue transglutaminase; IgA¼ immun
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able to perform biopsies on these 12 subjects, the prevalence
percentage rate would have increased further. Of the 34 subjects
who underwent the biopsy procedure, 11 were evaluated as Marsh 0,
5 as Marsh 1, 4 as Marsh 2, 12 as Marsh 3, and 2 as Marsh 4.
We considered the 11 subjects with Marsh 0 as those with potential
CD because the tTG IgA levels of these subjects were high, and
they had no obvious GI complaints. Of the 23 subjects who were
considered as having CD, 3 were mothers, 1 was a father, and
19 were siblings (Table 1). Among these subjects considered as
having CD, the 3 mothers and the father had no obvious complaints.
Ten of the 19 siblings had no complaints, whereas 6 of them were
shorter than their peers. The remaining 3 subjects had dyspeptic
complaints and abdominal pain, which were not considered
important. The laboratory values of the new cases of CD, such
as haemoglobin, haematocrit, ferritin, or aminotransferases, were
not known at the beginning of the study during the initial diagnosis.

Although the study included more female subjects than male
subjects, no statistically significant difference was found between
anti-tTG IgA positivity or negativity (P¼ 0.082) (Table 2). It was
found that the prevalence of anti-tTG IgA positivity was statistically
higher in siblings than in mothers and fathers (P¼ 0.003) (Table 3).

DISCUSSION
With the introduction of serological tests and screening

studies, it was revealed that the incidence of CD has been under-
estimated (10). CD is a condition that is well known to be caused
by a genetic predisposition, and therefore its prevalence in the
first-degree relatives of patients with CD is higher than that of the
non-CD population. If, in a given family, �2 siblings are affected,
the risk is increased further (12–14). Given that the prevalence of
CD in the general population is high, with a rate of 1% (8), in the
authorized reproduction of this article is prohibited.

presence of >1 patient with CD in the family, the prevalence of
CD in first-degree relatives ranges between 17.2% and 21.3% (12).

ording to sex of the subjects enrolled in the study and female/

IgA, U/mL

Total>20
n (%) n (%)

31 (11.8) 262 (100)
15 (6.8) 222 (100)
46 (9.5) 484 (100)

2.06 1.18

oglobulin A.

www.jpgn.org



Co

necessary to promote early diagnosis and prevent the complications

TABLE 3. Results of x2 test for anti-tTG IgA negativity/positivity according to relationship of the subject enrolled in the study to the
patient with celiac disease

Relationship

tTG negative tTG positive

Totaln % n %

Mother 108 95.6 5 4.4 113
Father 104 95.4 5 4.6 109
Sibling 226 86.3 36 13.7 262
Total 438 46 484

2 un
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Therefore, various studies were conducted to investigate its
prevalence in the first-degree relatives of patients with CD and
to create an algorithm. First-degree relatives of patients with CD
represent an ideal target group for serological screening because the
prevalence of positive findings is higher in this group compared
with the general population and other at-risk groups. In the screen-
ing studies based on serological tests conducted on first-degree
relatives of patients with CD, different results were reported con-
cerning the prevalence of the disease. These differences may be
partly explained by methodological differences and the differences
of genetic origin observed in the communities evaluated across the
studies (13).

In a Spanish study performed by Farre et al (15), 675 first-
degree relatives of 227 patients with CD were examined for
endomysium antibody (EMA), anti-gliadin antibody (AGA) IgA,
human leukocyte antigen-DQ2 haplotype, and the clinical findings
of CD. EMA was positive in 5.8% and AGA IgA was positive in
1.9% of the subjects. The rate of biopsy-confirmed CD assessed
as 5.5% was found to be higher in the siblings compared with
the mothers and fathers (respectively, 12% and 3%). In one-third
of the relatives, clinical findings of CD (eg, diarrhoea, anaemia,
food intolerance, growth retardation) were not present. Therefore,
in first-degree relatives, screening was recommended, regardless of
clinical complaint. In a study conducted in the United States, the
prevalence of CD was investigated in families in which 2 siblings
had CD. Serology (EMA and anti-tTG IgA) and/or biopsy positivity
defined the presence of CD. Although it was found that the risk
was markedly increased with the prevalence of 17.2% in 163 first-
degree relatives enrolled in the study and 21.3% in the siblings,
no difference was found in terms of sex (12). In our study, although
there were more female subjects than male subjects, no statistically
significant difference was found.

In Italy, 441 first-degree relatives of 208 patients with CD
were enrolled in a study. EMA and anti-tTG IgA were examined.
Although anti-tTG IgA was positive in 46 subjects, EMA was
positive in 38 subjects. Forty subjects had the diagnosis of CD
confirmed by biopsy, and the prevalence of CD was 9.5% (16).

In our study, anti-tTG IgA positivity was observed in 46
of 484 subjects (9.5%). A total of 23 first-degree relatives (4.8%,
including 3 mothers, 1 father, and 19 siblings) had biopsy-
confirmed CD diagnoses. When compared with the prevalence
found in the studies conducted with healthy children in Turkey,
these rates were 7.5-fold higher than those reported by Ertekin et al
(17) and 9.5-fold higher than those reported by Dalgıc et al (18),
supporting the notion that this group showed a higher risk than the
non-CD population. The prevalence of biopsy-confirmed CD in
first-degree relatives varied from 2.8% to 12% across the studies
performed (13–16,19–21). In our study, the prevalence rate

x ¼ 11.92, P¼ 0.003. Anti-tTG¼ antitissue transglutaminase; IgA¼ imm
pyright 2012 by ESPGHAN and NASPGHAN. Un

was consistent with the literature (4.8%). In first-degree relatives,
serology-confirmed CD prevalence varied between 5.8% and 14%

www.jpgn.org
(14–16,20), and our prevalence rate of 9.5% was found to be
consistent with the literature. In some studies, it was reported that
the siblings and parents were equally affected (13,22,23). Based on
the results of our study, consistent with the results of Book et al (12)
and Farre et al (15), we observed that the siblings (7.2%) were more
affected than the parents (1.8%).

In the study performed by Almeida et al (13) on 188 first-
degree relatives, 9 (4.8%) subjects had confirmed CD. Of these
subjects, 8 had a Marsh score of 3 and 1 had a Marsh score of 1.
Of the subjects in our study diagnosed as having CD, 5 had a
Marsh score of 1, 4 had a Marsh score of 2, 12 had a Marsh score
of 3, and 2 had a Marsh score of 4. Eleven (2.27%) subjects with
anti-tTG IgA positivity were considered patients with CD despite
normal biopsy of the small intestine and were monitored.

Consequently, in the first-degree relatives included in the
present study, the percentage of anti-tTG IgA positivity was 9.5%,
and the percentage of confirmed CD was 4.8%, supporting the
insight that the development of an extensive screening approach is

oglobulin A.
of untreated disease in first-degree relatives of patients with CD.
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